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The central government's policies, though wellintentioned, have inadvertently de-emphasized environmental health and other preventive public health services in India since the 1950s, when it was decided to amalgamate the medical and public health services and to focus public health services largely on single-issue programs. This paper discusses how successive policy decisions have diminished the Health Ministry's capacity for stewardship of the nation's public health. These decisions have introduced policies and fiscal incentives that have inadvertently enabled states to prioritize medical services and single-issue programs over broader public health services, and diminished the capacity of the public health workforce to deliver public health services. Diseases resulting from poor environmental health conditions continue to impose high costs even among the more affluent, and hinder development.
There are many approaches to strengthening the This paper-a product of the Human Development and Public Services Team, Development Research Group-is part of a larger effort in the department to study governance and development outcomes.. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at mdasgupta@worldbank.org or mdasgupta@gmail.com.
public health system, and the authors suggest one that may require relatively little modification of existing structures and systems. They suggest establishing a focal point in the Health Ministry for public health stewardship, and re-vitalizing the states' public health managerial cadres as well as the grassroots public health workers. The central government could consider linking its fiscal support to states with phased progress in four areas: (1) the enactment of state Public Health Acts; (2) the establishment by states of separate public health directorates; (3) the re-vitalization of grassroots public health workers; and (4) health department engagement in ensuring municipal public health. The central focal point could provide the needed support, oversight, incentives, and sanctions to ensure that states build robust public health systems. These measures can do much to help governments use public funds more effectively for protecting people's health.
Focusing on clinical services while neglecting services that reduce exposure to disease is like mopping up the floor continuously while leaving the tap running (Paraphrased from Laurie Garrett 2001, Betrayal of Trust: The Collapse of Global Public Health)

Introduction
India suffers a staggering toll of ill-health from communicable diseases, largely resulting from poor environmental health conditions. Outbreaks of diseases such as dengue, diarrhoeas, hepatitis, and even cholera are commonplace, affecting all from the richest to the poorest. This imposes heavy costs on people and on the economy. Economic losses arise from many sources, such as lost labor-force productivity, business disruption, and the costs of treatment for people who should not have been exposed to disease in the first place. The World Bank estimates that the costs of communicable diseases amount to several percent of GDP in developing countries.
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The WHO estimates that improved sanitation in developing countries would sharply reduce overall morbidity and child mortality (Pruss-Ustin et al 2008) . They also estimate that half of malnutrition is attributable not to lack of food but to infections arising from poor sanitation. Half of India's children are stunted (IIPS 2007: Table 10 .1), and the fact that 25 percent of those in the highest wealth quintile are stunted reflects the burden of disease even among the more affluent.
Health systems have three major sets of services, of which the first two constitute public health services: (1) population-wide preventive services to reduce exposure to disease through measures such as implementing health and sanitary regulations to ensure environmental health, monitoring health conditions, acting to avert potential health threats, and controlling outbreaks if they occur; (2) clinical preventive services provided to individuals, such as screening and vaccination for maternal and child health; and (3) medical services to care for and treat individuals with injuries and disease. In this paper, the first two of these sets of services together are referred to as 'public health', while the first alone is called 'environmental health'.
India's Health Ministry and states' health departments have done much to improve health services, building an enormous infrastructure of publicly-funded medical services, medical education facilities, high-quality laboratories, and research institutions. However, central public health interventions are focused largely on single-issue programs for controlling specific diseases, delivering maternal and child health services, disease surveillance, etc.
2
This approach does not adequately address the need for development of public health systems, capable of planning and implementing a much broader range of services to anticipate and reduce exposure to disease. This can be detrimental for health outcomes as well as for the prospects for economic development. Public health services in general, and environmental health services in particular, constitute a pure public good, and form a basic part of a country's developmental infrastructure. Countries with limited health budgets per capita need to 3 focus their resources primarily on these services, which protect against the externalities of communicable diseases.
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In developed countries, environmental health services form the core of health services, underpinned by a framework of public health regulations.
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Public health authorities are responsible for planning and implementing services to anticipate, monitor, and avert health threats of all kinds. One of their core functions is to assure environmental health by monitoring other agencies' services ─ for example in the United States, health authorities' core responsibilities include assuring that the water supply is safe, solid waste and sewage is safely managed, and establishments meet public health standards before being licensed.
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Similarly, the duties of Environmental Health Officers in Europe include assuring water safety, food safety (including food vendors, processors, food storage, slaughterhouses, & markets), management of solid & liquid wastes, housing, housing, vector control, investigating disease threats, disinfection (WHO 1978, Annex 1).
In the developed world, intensive efforts to strengthen these services resulted in rapid improvements in health outcomes from the late nineteenth century, as countries shifted from simply responding to disease outbreaks to actually averting their occurrence ( Figure  1 ).
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Constant vigilance helps keep the incidence of communicable disease low ─ for example, malaria was eradicated in the Southern United States by the 1940s, but the health authorities continue to monitor environmental management and vector breeding, to prevent resurgence.
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Developed countries regularly upgrade their public health systems, and citizens have come to expect their governments to protect them from exposure to major communicable diseases.
India's Health Ministry recognized its role in supporting population-wide public health services in the early 1950s. The central role of environmental health services was mentioned in India's first two Five-Year Plans which covered the period 1951-61, but not thereafter. The National Health Policy of 2002 (para 2.24) explicitly states that while environmental health conditions are critical for good health outcomes, they fall outside the purview of the Health Ministry.
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Strangely, this view is shared by donor agencies, despite the fact that health agencies in donor countries view assuring environmental health as central to their work.
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By re-assessing this fragmented approach to public health systems and services, health resources in India could be used more cost-effectively to protect the health of the population. India could follow the lead of the developed world -and some settings in the developing world, such as Tamil Nadu and Sri Lanka -in building strong public health systems capable of addressing potential health threats proactively before they lead to outbreaks, instead of merely controlling outbreaks once they occur. This requires the Health Department to directly provide many services, as well as giving technical support to other agencies and regularly monitoring their services to assure that they meet health standards.
The costs of these services typically form a small fraction of a country's total public expenditure on health, and of its GDP. For example, Sri Lanka spends less than 0.2% of GDP on its well-organized public health services, which contribute to its high levels of 4 health equity and life expectancy, despite relatively low GDP per capita.
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Sri Lanka's Public Health Inspectors address environmental and public health issues similar to those described above for the developed world (see Appendix 1).
Rapid urbanization further increases the urgency for building strong public health systems, because of the massive potential for disease outbreaks in urban areas. Diseases can spread easily in urban areas because they are crowded, generate huge quantities of waste, and have a high density of food vendors, markets, factories, and other activities that can create health hazards. Migrants bring new diseases, often to slums that are already vulnerable due to poverty and poor infrastructure. Sanitary infrastructure needs not only to be developed, as the Urban Renewal Mission did, but their maintenance must also monitored for compliance with health standards. Assuring urban public health benefits greatly from health department involvement -as is routine in the developed world -since local bodies have many other priorities that are not always compatible with protecting public health.
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However, the National Health Policy of 2002 underlined the need for extending public medical facilities for improvement of urban health, rather than building of public health systems. The upcoming central outlays on the National Urban Health Mission could be effectively used for strengthening public health systems rather than just providing incentives for creating more medical facilities.
13
We discuss how some of the policies of the Health Ministry have not been helpful in building up the capacity to plan and implement public health services at both central and state levels -in particular anticipatory preventive public health services, and compliance with health regulations and health standards -and shifted the use of available resources away from them. Building on the argument made by Das Gupta (2005) , we start with a discussion of the central policies that -while seeking to improve health systems and outcomes -inadvertently marginalized public health services, followed by discussions of the consequences for the Health Ministry's own capacity for stewardship in this area, and for state health departments. We then discuss the evidence that better-organized public health systems help protect health, including illustrations from Tamil Nadu and the developed world. We conclude with some policy suggestions.
Central health policies have marginalized public health services
Constitutionally, public health and sanitation are primarily the responsibility of the states.
14 However, the central (federal) Health Ministry has a major influence on the states' public health policies because of its fiscal leverage, convening power, technical resources, and ability to draw and disseminate lessons across states. The central government's policies have inadvertently de-emphasized public health services, through a series of policy decisions since the 1950s.
(a) Amalgamation of medical and public health services, eroding career incentives for the latter 5
The first major change came with the central government decision to amalgamate the medical and public health services as recommended by the Bhore Committee Report of 1946,
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and to instruct the states to follow suit. Most states followed this instruction. This was compounded by the recommendations of the Jungalwalla Committee in 1967 that health services should have a unified cadre, with common seniority.
16
Prior to these changes, there were separate structures for each of these services ─ since they require very different orientation and activities ─ and each service had its own career ladder. The amalgamation was intended to increase efficiency and coordination between the medical and public health services. However, it opened the way for the public health services to be gradually eclipsed by the medical services, which attract far more political and public attention. It also diminished the career incentives of the public health staff, as described below. Gradually, public health services fell off the radar screen of the Health Ministry and of most state health departments, and their capacity for public health policy and planning was weakened, as discussed below. In an interesting exception, Tamil Nadu chose not to amalgamate its medical and public health services, and this has facilitated its public health planning and implementation (see below).
None of this is to deny the many flaws of the pre-Independence public health systems, especially their primary focus on protecting the European population and the army (Ramasubban 1989 , Guha 1993 . However, this goal required reducing the prevalence of highly contagious diseases in the whole population ─ and separating the medical from the public health services allowed the latter to offer good career incentives, build world-class technical institutions, and maintain services effective at meeting the limited policy goals (Harrison 1994 , Das Gupta 2005 .
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This spare but systematic colonial approach sharply reduced mortality from killer diseases such as cholera, while diseases such as malaria and gastro-enteric infections continued to take heavy tolls.
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As Figure 2 shows, India in 1940 was a slightly negative outlier in life expectancy for its level of caloric availability.
(b) Single-focus programs that erode public health systems A second change came with the decision to focus the Health Ministry's public health resources on single-focus programs -typically sponsored and supported by international agencies -, beginning with the malaria eradication program of the 1950s. As discussed below, the way these programs are financed and monitored encourages states to use their public health resources primarily for them (along with some state-specific single-issue programs), instead of on organizing broader environmental/preventive public health 6 services. Most state health departments now focus essentially on implementing the single-issue public health programs, and providing curative medical services.
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Nor is the single-issue approach necessarily always successful. It can be spectacularly successful for addressing diseases for which simple and highly-effective medical interventions are available, such as smallpox vaccine. It has proved much less effective for other diseases such as malaria, whose control depends also on more complex management of the disease environment.
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International agencies' emphasis on 'measurable results' has created incentives for international and national policy-makers to design more narrowly-focused programs that may be less effective than broader ones but whose outputs/outcomes can more easily be measured.
A sharp reminder of the pitfalls of prioritizing single-issue programs over other preventive services is the fact that the polio eradication program has faltered in Uttar Pradesh and Bihar because poor sanitation causes such a high burden of gastro-enteric illness that some children's digestive tracts are unable to absorb the vaccine. They therefore contract polio despite repeated vaccination, and the disease spreads to other parts of India and the world, necessitating re-vaccination programs where the disease had been controlled (WHO 2009: 11-12) .
(c) Separation of Public Health Engineering from health services A third change came with the decision in the early 1970s to separate Public Health Engineering services from the Health Departments. This fractured the provision of public health services, and undermined the capacity of the Health Department to undertake crucial interventions to assure environmental health. Public health engineers can contribute to a wide range of environmental health activities such as managing subsoil water drainage to control vector breeding, and safe disposal of solid waste. Instead, the activities of the Public Health Engineering Departments narrowed sharply, such that today they typically limit themselves to the provision of water supply and, in some cases, sewerage. Public health will be better protected if these departments broaden their range of activities to cover a more comprehensive set of public health engineering needs, and coordinate more closely with the Health Department.
(d) Amalgamation of all male grassroots staff, eliminating environmental health services A fourth change came with the decision in the 1970s to amalgamate all grassroots male health workers into one cadre of "Multi-Purpose Workers".
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This combined all the erstwhile Sanitary Inspectors with other staff such as smallpox and malaria workers, and put them all to work on implementing the priority programs of the day. The environmental health services provided earlier by the Sanitary Inspectors fell by the wayside. Assuring environmental health involves a very wide range of activities (see Appendix 1 for Sri Lanka, and WHO 1977 for European countries). The implications of this are discussed further in Section 3. 7
Implications for central government capacity for public health stewardship
The Health Ministry's capacity for public health planning and stewardship could perhaps be strengthened. This manifests itself in several ways.
(a) No focal point in the central Health Ministry for public health services
The Health Ministry has focal points for dealing with many issues, including each of its single-issue programs. However, there is no focal point for environmental health, that is, population-wide preventive health services. The same applies to the Directorate-General of Health Services, which is the technical wing of the Health Ministry. Without a focal point, the Health Ministry is poorly-placed to provide stewardship for proactive population-wide health services.
The lack of attention to public health stewardship is indicated by the recent addition of a post entitled "Special Director-General of Health Services (Public Health)". Disappointingly, the job is primarily to oversee the Health Ministry's single-focus programs, and is to be filled on the basis of seniority regardless of whether the person is a medical or public health specialist.
Lack of public health advocacy is one of the many consequences of a lack of focal point. Advocacy helps increase citizens' awareness about public health issues and builds demand for services that reduce their exposure to disease. Public health authorities in the developed world see advocacy as a key part of their work (IOM 1988) . It is fundamental to building political pressure for public health services ─ instead of only for the medical services for which there is always political demand since their benefits are immediate and hence easily understood.
22
(b) Health Ministry expertise in public health planning could be strengthened The Health Ministry is staffed with professional administrators and technical people who are highly qualified, but might benefit from more exposure to the needs of public health planning. The Ministry is headed by people from the administrative services, 23 deeply experienced in public administration from the districts upwards. This is an elite cadre of highly effective administrators, tightly networked across the central and state governments. However, they are rotated between line agencies, so they do not necessarily have prior exposure to the health sector.
The central government has a cadre of public health specialists (unlike most state governments), who are highly-qualified. However, their career path does not offer handson experience of actually planning or managing public health services on the ground. Such experience is limited to people who work in the very few states that have separate public health departments. Moreover, the cadre is small and poorly-utilized, because promotion above the Deputy Director-General level is based on seniority, regardless of public health qualifications. Limited scope for career advancement reduces incentives to join the central public health cadre.
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This reduces their ability to provide technical backing for the states. The central government influences state public health policy through the fiscal leverage of the "Centrally Sponsored Schemes" under the Five Year Plans, which have been used to launch many single-issue public health programs. The central government typically covers a substantial part of the costs for the first Plan period (usually 5 years), and the states are expected to cover all the costs thereafter.
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Although states are free not to participate in these programs, the fiscal leverage of the large initial central contribution makes them attractive. This is similar to the mechanisms whereby donors influence government policy in developing countries.
Single-issue public health programs do not make for efficient public health financing. This approach is at odds with the need for continuity in policy and programming for public health services. The hallmarks of effective public health service delivery are planning and action to avert potential outbreaks, and continuing vigilance to ensure nonrecurrence of disease as long as the potential threat remains  regardless of how long it has been since the disease last manifested itself. This requires unwavering attention to a broad range of activities, and is very different in nature from campaigns to address a specific disease, or to contain a specific outbreak.
These programs can crowd out other public health priorities of the states, both because of the large budgetary demands after the initial period, and because the states are required to send regular progress reports on these programs to the center. These programs therefore become high priority activities for the states. In the process, states are tempted to focus their public health resources on these programs and neglect other essential aspects of population-wide health services. States spent only 8.9% of their health budget on public health programs in 2001-02 (Government of India 2005: Table 2.1.10), and this includes the states' significant budgetary contribution to the single-issue programs. By contrast, they spent over 40% of their budget on tertiary and secondary care services, illustrating the power of the curative sector to capture public budgets for health. Single-issue programs can also weaken state health systems in other ways, for example by bypassing the state's normal arrangements for fund flows and implementation.
(b) Lack of a Public Health Act
Most states lack the most basic legislation to underpin public health services. In 1955 and again in 1987 the central government developed a Model Public Health Act, but did not use its very considerable fiscal clout to encourage states to adopt them.
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A Public Health Act enables proactive measures to avert threats to the public health before an emergency occurs. Firstly, it specifies the legal and administrative structures under which a public health system functions, assigns responsibilities and powers to different levels of government and agencies, and specifies their source of funding for discharging these duties (Hamlin and Sheard 1998) . Secondly, it sets out powers for taking action for protecting the public health, including powers of regulation and of inspection  and the responsibility to use these powers to monitor any situations or activities ("public health nuisances") that could potentially threaten public health, and seek to redress them if needed.
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Thirdly, public health laws set standards, such as those for food hygiene, slaughterhouse and market hygiene, water quality, and local government activities for sanitation and environmental health. They also specify who is responsible for assuring that these standards are met, as well as the procedures for ensuring that they are met.
Without a Public Health Act, states must depend on very blunt instruments such as the Epidemic Act of 1897 and the Indian Penal Code of 1860, which can be used if a severe health threat has already occurred. Local body Acts such as the Municipalities Act and Panchayati Raj Act offer much less comprehensive provisions than a Public Health Act, and they (by definition) do not apply uniformly across a state.
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This places much of India in a situation with some analogies to that of Europe before its public health revolution. As Hamlin and Sheard (1998:587) point out:
"The 1848 Public Health Act for England and Wales marked the start of a commitment to proactive, rather than a reactive, public health in which the state became guarantor of standards of health and environmental quality…. That public action can substantially improve the health of the general population now seems obvious, and it also seems obvious that public authorities owe their citizens that improvement. Both were controversial in the 1830s and 1840s. For centuries European governments had reacted to epidemics with decrees. With medical boards to advise them, they set their military forces to protecting borders and ports, whitewashed towns, fumigated dwellings, and burnt bedding. The threat of unusual disease prompted these reactions, and they were relaxed when the epidemics passed. Normal disease  infant mortality of more than 50% in inner city wards, annual mortality of over 30/1000 in some towns  prompted no such reactions." Some efforts are now underway to strengthen public health legislation in India. The National Health Bill 2009 drafted under the National Rural Health Mission seeks to encourage states to prepare Public Health Acts. The draft Public Health Emergency Act updates the Epidemic Act of 1897. Some states, such as Gujarat and Karnataka, are working on drafting Public Health Acts.
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Properly designed, such Acts provide the fundamental legislative underpinning for public health action and service delivery ─ as they do in Tamil Nadu and Sri Lanka (Das Gupta et al 2009). The very fact of having a regulation in place can raise awareness and compliance, as evidenced by drivers' increased use of helmets and seat belts.
In drafting public health legislation, it will help to pay careful attention to implementation mechanisms. Regulatory enforcement carries inherent risks, such as the potential for harassment and corruption. In India, the credibility of regulatory enforcement is undermined also by the slow judicial processing of cases in courts with large backlogs. Some of the key issues for effective regulatory implementation are (1) setting reasonable standards; (2) disseminating information on the regulations; (3) designing mechanisms to facilitate compliance; (4) minimizing the scope for corruption and harassment; and (5) minimizing reliance on the judiciary. Models for transparent and quick implementation methods are available from both the developed and developing world.
(c) Diminishing of public health managerial cadres
The amalgamation of medical and public health services reduced the career incentives for public health personnel in the state governments, just as it did for the central government (see above). In colonial times, the public health cadre had faster promotions and better pay than the medical cadre (Harrison 1994:19-26) . These incentives were sharply reduced after the medical and public health cadres were amalgamated. The decision to grant promotions by seniority ─ so senior public health positions could be held by clinical specialists ─ reduced public health specialists' inputs into decision-making on public health programs, and curtailed their promotion prospects.
Following amalgamation, the public health cadre was abolished in most states ─ depriving the states of public health planning and management capacity.
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Some states have sought to partially redress this situation, but the success of such efforts is severely limited while the medical and public health services remain amalgamated. For example, West Bengal established a public health administrative cadre in 2004, but their job is to oversee the medical facilities up to the secondary level, as well as public health services (the latter defined essentially in terms of the group of single-focus programs). Training in public health management is not required. This is quite different from managing a public health system. Public health management training atrophied, in response to the diminished demand. Medical training capacity was vastly expanded, but public health training capacity did not increase commensurate with the growing needs of population growth and urbanization. The erstwhile world-renowned All-India Institute for Hygiene and Public Health received inadequate attention. A program was started for teaching MD (Community Medicine), but the numbers of graduates are very limited. Some Public Health Institutes are now being set up, to offer training for public health managers, but demand for such training will remain low unless career incentives improve.
(d) Diminishing of grassroots workforce responsible for Environmental Health
The main category of staff responsible for grassroots delivery of public health services was effectively undermined with the creation of the Multi-Purpose Worker (male) cadre, merging Sanitary Inspectors with workers from disease-specific and other programs.
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This merged cadre of male health workers is not tasked with supporting population-wide health services, as were the Sanitary Inspectors. Their main charge is to help implement the national programs, and provide other miscellaneous support that the health department may ask for.
The central government also decided to fully support the salary and training of the grassroots female health workers (ANMs). This is because they are charged with implementing the family planning and maternal and child health program, which occupies a very high position in the government's list of priorities. States were left to pay for the male health workers ─ except for those hired for a new national program, whose salary is covered for the first Plan period.
The states have little incentive to invest in their male health workers, given the eclipse of public health services in the states, the fiscal incentives introduced by the national programs, and the perennial political demand to expand publicly-financed medical services. As a result, the male cadre has growing proportions of vacancies in most states, unlike the female cadre.
Male workers have been heavily disincentivized in various ways. Their cadre is used for accommodating people who have become redundant elsewhere, such as smallpox workers, and many of these do not meet the qualifications required from direct recruits. Their training programs have withered in most states, while the ANMs continue to receive a full 18 months' training according to a standardized curriculum.
Male workers have also increasingly lost status relative to their female counterparts (ANMs). Since the ANMs are in place and well-trained, the central and state governments encourage them to perform their services efficiently, and give them various forms of support and status. ICDS workers and male health workers are asked to help them, and the NRHM provides them with assistants (ASHAs). They are placed in high status local positions such as helping manage the funds of the Village Health, Water and Sanitation Committees set up under the NRHM.
In response to this succession of disincentives, the male health workers in many states started agitating. They then came to be viewed as unproductive and difficult to manage. Many states have taken to underfilling these posts, so there are increasing numbers of vacancies.
Do better public health systems improve health outcomes?
Descriptions of the functioning of public health systems illustrate how those that are more systematically organized work better than others. In the companion paper (Das Gupta et al 2009), we describe how Tamil Nadu's Health Department maintains a Directorate of Public Health separate from those for medical services, with its own budget and workforce, and underpinned by a Public Health Act. This enables the Directorate to conduct long-range planning without fear of budgetary capture by the politically-attractive medical services. It also enables it to offer career incentives to its workforce and maintain a well-trained and professional cadre of public health managers ─ as well as the legislative authority to undertake preventive public health action. By separating the medical from public health services, the state enables both sets of service to improve their efficiency by gaining from their respective economies of scope.
These organizational factors underlie Tamil Nadu's better capacity than most Indian states to conduct long-term planning to avert outbreaks, manage endemic diseases, prevent disease resurgence, manage disasters and emergencies, and support local bodies to protect public health in rural and urban areas. This better capacity is illustrated in many ways. For example, the state was able to respond to a major natural disaster like the tsunami without the disease outbreaks that commonly accompany even lesser disasters in other states. This is helped by the annual district-level exercises in planning for the event of a river flooding, which serve like fire drills to remind the whole public health team of what must be done in a natural disaster. Another example is that the state maintains services to ensure that plague does not break out near the wild plague focus around Hosur ─ enabling that area to now seek to become an industrial hub. When the 1993-4 plague outbreak took place in Maharashtra and Gujarat, Tamil Nadu sent its team to help, being among the only repository of plague management skills in the country at the time. Having a separate budget enables the Directorate of Public Health to maintain its plague control services without being told that the absence of plague deaths makes these services cost-inefficient. Like their counterparts in the developed world, Tamil Nadu's public health managers are in a position to maintain services as long as there is a serious potential threat ─ not merely the manifested threat that the lay public is able to perceive.
The interesting feature is that Tamil Nadu's Health Department achieves this within the same overall organization (and resources) as that of other states, with medical and nonmedical staff organized into a similar network of services at state, district, and subdistrict levels. The difference is that Tamil Nadu separates out a mere 1% of its government medical doctors to be public health managers in the Directorate of Public Health, and trains and incentivizes them accordingly. Tamil Nadu's system also has some key flaws which need to be addressed in order to use this organizational capacity to greater effect ─ including frayed capacity of grassroots workers in both rural and urban areas to ensure environmental health (Das Gupta et al 2009).
Tamil Nadu's per capita public expenditure on health is similar to the Indian averageand private expenditures are considerably lower -but its health outcomes are superior, as reflected in more rapid infant mortality decline than that of India (Figures 3 and 4) . Figure 4 could be viewed as indicating that Tamil Nadu has benefited from not participating fully in the health policy changes undertaken by the central government between the 1950s and the 1970s. The data on expenditures and outcomes suggest that the public expenditures are efficiently used, reducing the need for citizens to spend on private health care. Of course, part of the superior health outcomes may be attributable to more rapid economic growth. However, this causality works both ways and is hard to disentangle, since improvements in health conditions improve the prospects for economic growth, not only by raising labor productivity but also by creating development infrastructure and helping attract investment.
It is widely recognized ─ in a large literature spanning many disciplines ─ that good public health services are key to improving health outcomes in the both the developed and developing world.
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That public health interventions in the developed world helped 13 sharply reduce mortality from communicable diseases before the advent of mass access to antibiotics is well-known (Figure 1 ).
The power of strong public health systems is suggested by the results of Japan's intensive efforts ─ as part of its preparation for becoming a world power ─ to study European public health systems and emulate them at home and in its colonies (Korea and Taiwan). The Japanese worked to improve the health of the whole population through expanding access to medical services, and public health measures to radically reduce exposure to disease. McGuire (2001 McGuire ( : 1687 and describes some of these measures:
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"To deal with plague, all ships from infested areas were inspected and subjected to ratextermination. To deal with cholera, the Japanese established more effective methods of sewage and garbage disposal, launched a campaign against the house fly, and strictly regulated food handling and distribution. In urban areas, the Japanese dug new wells, insisted that the residents keep them covered, piped in water from mountain streams, supervised the construction of sewers and septic tanks, and systematized the process of removing sewage…. Taiwanese were required to clean their houses and streets twice a year." Johansson and Mosk (1987) have argued that reducing the toll of communicable diseases raised labor force productivity and life expectancy in Japan, despite lack of rise in wages and consumption. This is consistent with the fact that life expectancy rose to around 50 in Japan and its colonies by 1940, far above the 32 years in India, although caloric consumption was broadly similar (Figure 2 ).
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The Japanese sought to build a Greater East Asia Co-Prosperity Sphere, so they rapidly expanded education in their colonies, and invested in their health. In India, as discussed above, the goals of the colonial public health system were more limited to protecting the health of the European population.
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Formal evaluation of the impact of better public health systems is inherently very difficult, because of the complex interactions between health outcomes and economic factors, as well as ecological factors that cause variations in levels of exposure to disease. Health and economic outcomes often work in tandem, with improvements in each contributing to improvements in the other. Recognizing the strength of these relationships, the present-day developed countries have invested heavily in public health for over 125 years and in the process have built a strong basis for economic growth. Consider how draining Washington DC's heavily malarial swamps (and maintaining the drainage) enhanced the area's potential for economic growth. It may remain virtually impossible to formally prove the case for public health services, but the case has been compelling enough for all developed countries to invest in them continuously for well over a century.
Conclusions: What Could Be Done?
The central government's policies, though well-intentioned, have inadvertently weakened the capacity to deliver population-wide preventive health services in India since the 1950s, when it was decided to amalgamate the medical and public health services. The benefits of keeping these services separate are illustrated in the companion paper on Tamil Nadu. Successive policy decisions have diminished the Health Ministry's capacity for stewardship of the nation's public health. At the state level, they have introduced policies and fiscal incentives which have inadvertently de-prioritized public health systems and the public health workforce's capacity at both managerial and grassroots level.
What can be done about this? There are many possible ways of organizing effective public health systems. Here we offer some suggestions that may require the least modification of existing structures and systems.
Firstly, the central Health Ministry could build its capacity to support public health systems across the country. A simple step would be to establish a focal point for public health in the Health Ministry. Since the Ministry staff has no hands-on experience of managing such systems, they require some training in this. This focal point would need to be supported by institutions with the autonomy to function effectively. The Indian Council of Medical Research (ICMR) has considerable autonomy, but the National Institute of Communicable Diseases (NICD) has constrained ability to incentivize its staff and hold it accountable. As the NICD is converted into India's Center for Communicable Diseases, increased autonomy will enhance its effectiveness.
Through this focal point, the Ministry could encourage the state governments to build up their public health systems, and to report on their progress in doing this. A basic requirement for this is a Public Health Act as outlined above. Many models of such Acts are available from elsewhere. The Ministry could also encourage innovations in public health approaches and create a platform where such innovations can be encouraged, discussed, rewarded and replicated. More broadly, there is a need for continuous advocacy for building public awareness.
The existing intersectoral coordination mechanisms could also be put to better use, from the federal level down to local level. India's good record of responding to public health emergencies shows that the coordination mechanisms are highly effective. However, they are typically used only when a serious threat has already arisen, and would be far more effective if they were used regularly to assess potential health threats and avert them. The health sector could also play an important role in guiding other public and private agencies in ensuring against public health risks as they implement their projects. This could, for example, help ensure that urban development projects ensure adequate arrangements for drainage, sanitation, and solid waste management.
The health agencies at all levels could also facilitate and monitor services provided by other agencies that are essential for good health ─ such as drinking water and sanitary infrastructure ─ through setting and implementing public health standards and 15 regulations. They could also take the lead in encouraging resource mobilization from different sectors and other stakeholders ─ such as the Rural and Urban Departments and local bodies ─ for reducing public health hazards caused by poor planning, human actions, or natural disasters.
Secondly, the states might usefully re-establish separate services for public health and medical care, each with its own budgets and workforce, oriented respectively towards population-wide and clinical services. Each service needs to have its own career ladder and incentives, as they do in Tamil Nadu and Sri Lanka. The burden of additional training to revitalize the public health managerial cadre is not onerous since the numbers required are small -this cadre comprises only 1 percent of Tamil Nadu's government doctors. The training curriculum could draw on those of other developing settings with successful public health systems, which work within financial and administrative constraints closer to those of India -and not only those of the developed world. New public health training schools are being opened in India by the Public Health Foundation, and could draw on the good models available from developing countries (including Tamil Nadu and Sri Lanka) for training public health managers. These train managers to respond to routine health hazards as well as freak events like a tsunami, needing only to be updated with new technical information as it becomes available.
Thirdly, the government might consider revitalizing the grassroots male health worker cadre, and define their duties to focus primarily on ensuring environmental health and other population-wide health services. States where this cadre is dying out could consider establishing a new cadre of Health Inspectors, well-trained and well-managed for optimal performance.
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Men are best suited for the task, since it involves much mobility and entering unfamiliar (and occasionally hostile) places for inspection. A standardized training curriculum can be developed for Health Inspectors, drawing on existing ones such as that used in Sri Lanka, and training schools identified. Detailed job descriptions, manuals, and supervisory guidelines can be drawn up. Adding greater scope for career progression will also help, for example by rewarding those who obtain additional educational qualifications in public health.
The central government could also consider financing male Health Inspectors so that balance is maintained in terms of providing an overall basket of public health services by male and female workers. Countries such as Sri Lanka pay for both their female cadre (Public Health Midwives) responsible for maternal and child services, as well as their male cadre (Public Health Inspectors), which is responsible for population-wide and environmental health services. Currently, India's central government pays the costs of the female cadre (Auxiliary Nurse Midwives or ANMs), and the budget has recently been raised by 50% to provide for second ANMs and performance-linked incentives for auxiliary staff (ASHAs).
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A condition for receiving part of these supplemental funds is that states should fill some male cadre posts.
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The central government currently offers little financing for the male cadre. This lopsided arrangement ignores the staggering costs to the country of poor environmental health.
More broadly, the use of public funds for health needs re-evaluation. Tamil Nadu offers a useful model for protecting people's health, illustrating what is possible when states exercise their constitutional responsibility to design their own public health systems. Tamil Nadu's approach hinges on better administration and management of resources that are within the reach of most states, within the administrative structures of most states and India's average health budget. Better use of their grassroots male health workers could further enhance public health outcomes.
Under the NRHM, the central government has informally encouraged the states to consider the Tamil Nadu public health system,
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and Gujarat state has begun to send some doctors for graduate training in public health. Elsewhere (Das Gupta et al 2009), we distil lessons from the design of Tamil Nadu's public health system, to facilitate their use as a model by other states.
Much is possible, especially given the scope for innovation offered by the large central outlays for rural and for urban health -the National Rural Health Mission (NRHM) and the upcoming National Urban Health Mission (NUHM). The NRHM has achieved much, for example sharply increasing the utilization of health facilities. The NUHM could do much to improve urban health outcomes, if it focuses on environmental and public health, and not only on expanding the network of public clinics.
The central government could consider linking its fiscal support to states' health budgets to phased progress in (1) the enactment of state Public Health Acts; (2) the establishment of separate public health directorates in states; (3) the re-vitalization of grassroots public health workers; and (4) health department engagement in assuring municipal public health. Creating a strong focal point for public health at the center would help to support states in setting up robust public health systems, as well as provide oversight, incentives, and sanctions to ensure that they do so. Such a body could also support other needed institutional reforms for strong public health systems -such as strengthening mechanisms for fund flows and program implementation; upgrading public health management capacity; delegation of powers and accountability for results. These measures could do much to help use public funds more effectively for protecting people's health. • shall carry out immunizations and worm treatment in schools.
Occupational Health (including Estate Health)
• shall inspect all factories and work-sites in his area, identify health hazards, and advise on remedial measures;
• shall inspect all estates in his area, advise on environmental sanitation and the control of communicable diseases.
Disasters and Epidemics:
Shall organize and supervise health activities related to environmental sanitation and prevention of communicable diseases during disasters and epidemics.
Records and Reports: Shall maintain records and submit reports per departmental instructions. Health Education: Shall plan and implement a programme of health education in his area and ensure community participation in health activities.
Team work
• shall work and maintain cordial relations with the public health nursing sister and public health midwife of the area as a member of the health team.
• shall carry out any other duties assigned to him by his superior officer.
Source: Sri Lanka Ministry of Health, Public Health Inspector's Training Program, Kalutara, also cited in Dalpatadu et al (2008) .
